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ABSTRACT
When the COVID-19 pandemic caused face-to-face meetings to be cancelled, an industry-sponsored 
educational programme, designed to develop skills and expand knowledge of young experts in 
oncology and urology, was forced to partially move from face-to-face setting to virtual meetings. In 
our outcomes analysis, we aimed to better understand what drives behavioural change following 
a series of educational interventions based on the physical or virtual formats. Therefore, we 
performed a structured outcomes evaluation for each educational intervention, including the per-
spectives of the learner and the teaching faculty. Our main findings were that “relevance” is the 
strongest driver of recall, satisfaction and behavioural change. Social interactions amongst learners 
and between faculty and learners are possible in the digital world, and we observed a trend of the 
young learners in favour of digital learning, especially with improved technical platforms enabling 
social interaction. Other findings were that new skills are required by the teaching faculty and that 
hybrid formats were identified by all participants as the model of the future. When developing future 
educational programmes, these specific needs of learners and faculty need to be considered and offer 
opportunities to develop more personalised programmes in order to increase learning impact.
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Introduction

Digitalisation in medical education started 35 years 
ago, but it took a pandemic to fundamentally challenge 
the way we provide medical education to learners 
worldwide. According to the literature, the first “virtual 
medical meeting” took place in 1986 [1], the first 
virtual congress in 1994 [2]. It took another 5 years 
until the first virtual medical meetings received 
Continuing Medical Education (CME) credits. The 
benefits of virtual meetings were identified early on 
[2]. Still, the disadvantages, especially the lack of social 
interaction and networking [3], led to a slow uptake of 
virtual meetings. However, when the COVID-19 pan-
demic caused face-to-face activity to be cancelled or 
postponed, it led to a forced digital transformation in 
medical education.

When assessing the strengths and barriers of virtual 
meetings and online learning, current literature focuses 
on practical barriers, such as internet connectivity and 
utility infrastructure [4,5]. Apart from hardware diffi-
culties, Tabatabai et al. argue that maintaining stan-
dards in delivering educational content and accessing 
student learning can be extremely challenging when 

moving from face-to-face to digital learning [6]. 
Despite the increased number of publications in this 
area, knowledge about the efficacy of webinars is still 
considered limited and discussed controversially [7] or 
only explored through self-report questionnaires [8] 
offering limited insight into the reasons why.

Furthermore, the current literature on medical edu-
cation under COVID-19 remains largely descriptive 
and limited to learners’ satisfaction and some knowl-
edge gain. It provides only limited insight into the 
theoretical underpinnings of professional development 
and medical education and its subsequent application 
of knowledge in the context of COVID-19, with the 
majority of studies only offering a single actor perspec-
tive: either students or teachers [9–12].

The Project

The educational programme was implemented over the 
course of the year 2020 and was supported by Janssen 
Medical Affairs. Forced by the COVID-19 pandemic,
the programme, originally planned as a series of face-to 
-face meetings, had to transition from a face-to-face
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(first meeting in January 2020) to a digital learning 
environment. The first digital meeting took place in 
July 2020, using Zoom as a platform. The second meet-
ing in November 2020 applied to a more elaborate 
interactive platform (E-vade). It was designed to 
develop the skills and expand the knowledge of young 
experts in oncology and urology in the therapeutic area 
of prostate cancer (Table 1) relevant for their future 
role as faculty and educators. While the first face-to- 
face meeting enrolled a larger group of young experts, 
the digital meetings accommodated smaller learner 
groups to ensure interactivity in the digital space.

Following completion of the educational pro-
gramme, we performed a structured outcomes assess-
ment to understand what drives learning impact and 
behavioural change in general and specifically what 
role does the format play.

As we aimed to analyse the potential differences 
between the setups, young experts (in the following 
referred to as “learners”) were only eligible for the 
assessment if they attended all three meetings 
(Table 2). These interviews were complemented by 
interviews with the teaching faculty (in the following 
referred to as “faculty”) that attended the face-to-face 
meeting and at least one virtual meeting. The ratio-
nale for including faculty members were i) to obtain 
reflections on learning outcomes from their 

perspective, and ii) to gain feedback on the pro-
gramme design.

The interviews were implemented using a structured 
questionnaire consisting of a set of questions specific to 
each meeting and a learning objective. This was com-
plemented by a set of nine questions specifically 
designed to gain insights about face-to-face versus 
digital meetings.

We applied two conceptual frameworks to develop 
the questionnaires in order to evaluate the outcomes 
achieved with the programme. With the first model, 
developed by Moore [13] and colleagues, outcome 
achievements were evaluated. As patient health and 
community health status as well as performance were 
out of the scope of the research, focus was on the 
central levels of the Moore model, related to learning: 
i) Moore Level 2: satisfaction; ii) Moore Level 3: knowl-
edge; and iii) Moore Level 4: competence. Subjective 
assessments of the learners were combined with 
insights from the faculty and staff with regard to 
these levels.

The COM-B model was used to deepen our under-
standing of behaviour changes across the different 
levels, as well as the barriers that hindered behavioural 
change [14,15]. The model posits that all human beha-
viour is an interacting system in which Capability 
(physical & psychological), Opportunities (social & 
physical) & Motivations (automatic & reflective) inter-
act to generate Behaviour (COM-B) [14,15].

Following institutional ethical approval, we used 
a qualitative research methodology, through in-depth 
structured interviews between March and May 2021, 
4 months after the last meeting to ensure an appropriate 
time from the learning interventions to measure long-term 
changes. Interviews were conducted over Zoom, audio- 
recorded and transcribed verbatim. Data were analysed 
using NVivo software, and a process of investigator trian-
gulation [16] was carried out.

Table 1. Summary of the annual programme in relation to the three meetings.
Meeting Format Aims

Meeting 1 
(16 & 17 January 2020)

Face-to-face Improving skills in the following areas:  
- Enhancing the ability to understand statistical data  
- Increasing presentation skills  
- Ability to develop and implement educational programmes

Meeting 2 
(13 July 2020)

Digital Improving skills in the following areas:  
- Identifying and prioritising educational knowledge gaps covered by educational 

programmes for young Oncologists and Urologists in the future  
- Identifying digital formats best suited to address knowledge gaps  
- Identifying faculty for future educational meetings

Meeting 3 
(20 & 27 November 2020)

Digital Discussing new data with impact on daily practice to improve knowledge and drive 
behavioural change by future educational programmes for young clinicians treating prostate 
cancer  
- Identifying new scientific data in PC with impact in daily clinical practice  
- Identifying and evaluating further educational knowledge gaps

Table 2. Overview of participants across meetings and 
interviews.

Who Young Experts Teaching Faculty/Advisors

Description Clinical specialists in 
prostate cancer 
(future faculty)

Senior experts in urology & 
oncology/ Scientific 
committee/Teaching Faculty

Meeting 1 n = 33 n = 5
Meeting 2 n = 14 n = 2
Meeting 3 n = 21 n = 5
Interviews n = 9 n = 4*

*one participant moved from the learner group to the senior faculty. Input 
was allocated accordingly 
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Key Finding #1: Relevance Is Key

The concept of relevance, combined with the value of 
high engagement and interactivity, stands out as moti-
vation for knowledge gain and behavioural change, 
while the format only played a minor role as 
a motivator or barrier.

Where learners did not see the relevance of 
a topic, they reported less satisfaction with the ses-
sion and struggled with long-term recall. We further 
saw in the comparison of the two digital meetings 
that the content of the second digital meeting (focus 
on implementation of new clinical findings into clin-
ical practice) was reported to be more relevant than 
the first digital meeting (focus on educational gaps 
and needs); but also the technology of the second 
digital meeting improved and was more interactive. 
This finding is supported by Hanke and colleagues 
[17], who suggested that future academic medicine 
programmes may need to incorporate new digital 
platforms besides other digital components.

Key Finding #2: Social Interaction Is Possible 
and Important for Learners in the Digital 
Environment

A prominent finding in the literature is that face-to-face 
meetings allow for more social interaction [3]. This was 
also reported by several of our learners in this study. 
Especially during the COVID-19 pandemic, the lack of 
social interaction has been identified as one of the elements 
limiting acceptance, satisfaction and success of virtual 
offerings.

However, personal attitudes and personalities may 
lead to different outcomes as our findings showed that 
especially learners who described themselves as intro-
verted commented on how the digital platform allowed 
them to voice their opinion better and more often. 
Indeed, virtual settings and interactive digital formats 
including all participants can help those who are more 
introverted [18]. In our project, we saw that especially the 
technically improved platform of the second digital meet-
ing, as well as interactive and engaging functionalities,

Table 3. Outcomes per learning objective.
Objectives Findings Comments

LO 1: Increase ability to understand 
statistics and apply in a professional 
environment

● High satisfaction
● Learners confirm increased ability
● Learners confirm that they applied 

this new skill

● The subjective perception of the learner was confirmed by the 
perception of the faculty (increased ability) and by staff (application 
of new skills in local meetings)

LO 2: Improve presentation skills and 
performance as a speaker

● High satisfaction
● Learners confirmed increased 

knowledge on how to present
● Learners confirmed that they applied 

the new skill in meetings (online and 
offline)

● The subjective perception of the learner was confirmed by the 
perception of the faculty (increased ability) and by staff (application 
of new skills in local meetings)

● The learners indicated that they were able to apply the new skill in 
a virtual setting

LO 3: Increase ability to develop an 
educational programme

● Medium satisfaction and recall of 
the sessions

● Most learners confirmed increased 
knowledge of how to do it

● Most learners did not apply this 
new skill in real life

● The learners indicated that this topic was less relevant for them
● Several learners indicated that this is not part of their role in real life

LO 4: Increase ability to identify 
knowledge gaps

● Medium to high satisfaction and 
recall of the session

● Some learners did not really 
understand the purpose of the 
session

● Most learners did not apply this 
new skill in real life

● The learners indicated that they had good and stimulating discus-
sions

LO 5: Increase ability to identify and 
allocate digital channels

● Low recall of the session
● Some learners did not really 

understand the purpose of the 
session

● The learners indicated that this topic was less relevant for them
● Several learners indicated that this is not part of their role in real life

LO 6: Identifying faculty for future 
educational meetings

● Medium recall of the session

LO 7: Identify new scientific data in PC 
with impact in daily clinical practice

● High satisfaction and recall of the 
session

● Most learners confirmed increased 
awareness and knowledge on how 
to do it

● Learners indicated that the topic was relevant, the session was 
engaging and interactive

● Perception was confirmed by faculty and staff
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was identified by the learners as opportunities for inter-
action and engagement among participants.

Key Finding #3: New Skills are Required for 
Faculty in the Digital Environment

Previous research has shown that faculty do need relevant 
up-to-date training in digital skills in order to successfully 
deliver digital training [19]. Our assessment confirmed 
previous findings that for senior faculty members the 
change from the physically known teaching environment 
to the digital setting is challenging mainly due to technol-
ogy skills but also due to the fact that they cannot observe 
the learners as well as in the physical setting. Different 
teaching skills are needed.

Key Finding #4: Hybrid Approaches as the 
Preferred Model of the Future

Being asked “what do you expect to be the format of the 
future for educational programmes?”, the majority of 
learners indicated high satisfaction with the digital plat-
forms and envision hybrid and/or blended approaches in 
future. In contrast to this finding, the faculty, while also 
expecting hybrid formats to become the format of the 
future, expressed a preference for face-to-face meetings, 
still experiencing the digital environment as a barrier and 
indicating that it negatively impacts on their teaching and 

requires new skills. The preference for hybrid format by 
the young experts reveals another interesting aspect. 
While virtual meetings have historically been considered 
as a replacement of face-to-face meeting, young experts 
consider online formats as an alternative format, equiva-
lent to face-to-face meetings. This is supported by 
Hameed and colleagues [20] who report that in the uro-
logical community hybrid meetings are likely to be the 
next logical step for future CME meetings.

For detailed results, please refer to Table 3 (out-
comes per learning objective) and Table 4 (quotes per 
key finding).

Conclusion

The concept of relevance stands out as a main driver for 
recall, satisfaction, knowledge, and long-term competence 
gain, while the format (face-to-face or digital) was identi-
fied as playing a minor role for learning impact.

We further saw a trend in the young learners’ group in 
favour of digital learning, as improved technical platforms 
seem to enable social interaction also in a digital environ-
ment. Independent of personal preferences and capabil-
ities, all stakeholder groups expected hybrid models of 
face-to-face and digital elements to be the future model.

Nevertheless, technological barriers in medical edu-
cation have been reported as problematic [4], and we
encourage future work to look at how individuals can 
be supported with technology, particularly in a digital

Table 4. Supporting quotes for key findings 1–4.
Key Finding Quotes

Key Finding #1: Relevance is key “ . . . it’s such a frequent problem that we face”.. (learner) 
“. . . I remember about all those parts about maybe the the one that impacted me more, or 
I remember it more because it’s very linked to our practice . . . “ (learner) 
“ it was very relevant, especially for the ones I know . . . .(staff)

Key Finding #2: Social interaction is possible and important 
for learners in the digital environment

“When we meet in person, we mostly don’t talk. And in digital in the last meeting, we talk a lot 
by WhatsApp by mail. So I don’t think digital is a barrier .” (learner) 
I“t was extremely useful, because it was a real moment of an interaction, of interface” 
(learner) 
“. . . because in the face-to- face meeting, I think I didn’t participate a lot because I was a bit 
ashamed . . .And in the digital, you know, you don’t feel like that . . . “ (learner) 
“the breakout rooms in the online format worked really well” (learner)

Key Finding #3: New skills are required for faculty in the 
digital environment

“I’m not a user of, of these kinds of tools . . . if you want to interact more than 20 simply forget 
it” (faculty) 
“it’s quite hard to see when people are engaging . . . it’s still quite hard to have a proper 
discussion” (faculty) 
“I’m not a digital guy for the new tools . . .I’m not using them” (faculty) 
„these guys (= the young experts) really know what they’re talking about. So I think it was 
the, you know, the student teaching the teachers on that one“ (faculty)

Key Finding #4: Hybrid approaches as the preferred model 
of the future

“I would go for a combination, if it’s possible also for the future . . . ” (learner) 
“It has been a mixture of both things. Face to face is dated, but virtual is also, well, it’s 
difficult, it’s very difficult to have a five days face to face meeting, its more feasible to have 
a two day’s face to face meeting and the equivalent in terms of time of the three extra days 
by one or two hour sessions virtual, either prerecorded or better interactive, it can be both 
pre recorded and/or interactive, so it has to be it has to be both, it will be both. I do believe it 
will be both”. (faculty) 
“I think we have to organise it to, in one event clinicians can go to the live meeting and 
digital meeting” (staff)
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climate. This will also aid in the implementation of new 
skills for faculty and learners in the digital field.

We could see that even a small group of learners and 
faculty confirm findings and hypotheses from other 
authors. We identified specific needs from learners and 
faculty in the digital environment, which we plan to imple-
ment in future educational activities. Therefore, our pro-
ject may serve to inspire researchers to strive for 
confirmation in a larger setting.

Acknowledgments

This outcomes evaluation was conducted and led by LLH 
Concepts. We would like to thank our research team for the 
dedicated support they provided: Tong Li and Trishna 
Chauhan (Senior Researchers, LLH Concepts). We thank all 
other members of the working group who are not co-authors 
but contributed to the discussion of the results.

Disclosure Statement

IW is president and founder of LLH Concepts. She has dis-
closed that she has worked as a consultant to Janssen on the 
programme. IV is professor of behavioural science at the 
University of Warwick and head of research at LLH Concepts. 
He declares no relevant financial or non-financial competing 
interests. ET is lead of external scientific relations EMEA at 
Janssen Cilag Pharma GmbH. She was involved in the design 
and conduct of the study and preparation and final approval of 
the manuscript, but she was not involved in the collection, 
management, analysis, or interpretation of the data.

Funding

The educational program and outcome research was funded 
by Janssen, The Pharmaceutical Companies of Johnson & 
Johnson.

ORCID

Trishna Chauhan http://orcid.org/0000-0001-6017-3665

References

[1] Zucconi G. Medical conference by computer. M.D. 
Comput: Comput Med Pract. 1986;3(2):40–43.

[2] Lecueder S, Manyari DE. Virtual congresses. J Am Med 
Inf Assoc. 2000 January 1;7(1):21–27.

[3] Guan J, Tregonning S, Keenan L. Social interaction and 
participation: formative evaluation of online CME 
modules. J Contin Educ Health Prof. 2008;28(3):172–179.

[4] Rahiem MD. Technological barriers and challenges in 
the use of ICT during the COVID-19 emergency remote 
learning. Universal J Educ Res. 2020;8(11B):6124–6133.

[5] Kamble A, Gauba R, Desai S, et al. Learners’ perception 
of the transition to instructor-led online learning 

environments: facilitators and barriers during the 
COVID-19 pandemic. Int Rev Res in Open and 
Distrib Learn. 2021;22(1):199–215.

[6] Tabatabai S. COVID-19 impact and virtual medical 
education. J Adv Med Educ Prof. 2020;8 
(3):140–143.

[7] Yo EC, Witjaksono AN, Fitriani DY, et al. Assessing 
webinar outcomes for health professionals: 
a perspective from Indonesia during coronavirus dis-
ease 2019 pandemic. Korean J Med Educ. 2021;33 
(2):87.

[8] Ismail A II, Al-Hashel A, Al-Hashel, et al. Physicians’ 
attitude towards webinars and online education amid 
COVID-19 pandemic: when less is more. PloS one. 
2021;16(4):e0250241.

[9] Ahmed H, Allaf M, Elghazaly H. COVID-19 and 
medical education. Lancet Infect Dis. 2020;20 
(7):777–778.

[10] Ferrel MN, Ryan JJ. The impact of COVID-19 on medical 
education. Cureus. 2020;12(3). DOI:10.7759/cureus.7492

[11] Torda AJ, Velan G, Perkovic V. The impact of the 
COVID-19 pandemic on medical education. Med 
J Aust. 2020;14(1):10.5694.

[12] Brown A, Kassam A, Paget M, et al. Exploring the global 
impact of the COVID-19 pandemic on medical educa-
tion: an international cross-sectional study of medical 
learners. Can Med Educ J/Rev canadienne de 
l’éduc médicale. 2021;12(3):28–43.

[13] Moore DE, Green JS, Gallis HA. Achieving desired 
results and improved outcomes: integrating planning 
and assessment throughout learning activities. J Contin 
Educ Health Prof. 2009;29(1):1–15.

[14] Michie S, Van Stralen MM, West R. The behaviour 
change wheel: a new method for characterising and 
designing behaviour change interventions. Implement 
Sci. 2011;6(1):1–12.

[15] Michie S, Atkins L, West R. The behaviour change 
wheel. A guide to designing interventions. 1st ed 
Great ed. Britain: Silverback Publishing; 2014. p. 
1003–1010.

[16] Carter N, Bryant-Lukosius D, DiCenso A, et al. The use 
of triangulation in qualitative research. Oncol Nurs 
Forum. 2014;41(5):545–547.

[17] Hanke RE, Gibbons AT, Casar Berazaluce AM, et al. 
Digital transformation of academic medicine: breaking 
barriers, borders, and boredom. J Pediatr Surg. 2020 
Feb;55(2):223–228.

[18] Moss VA, Adcock M, Hotan AW, et al. Forging a path 
to a better normal for conferences and collaboration. 
Nat Astron. 2021 Mar;5(3):213–216.

[19] Virumbrales M, Elorduy M, Graell M, et al. COVID- 
19: making the best out of a forced transition to 
online medical teaching. A mixed methods study 
[Internet]. Med Educ. 2021 January; [cited 2021 
Sep 14]. Available from 2021 September 14. http:// 
m e d r x i v . o r g / l o o k u p / d o i / 1 0 . 1 1 0 1 / 2 0 2 1 . 0 1 . 1 9 .  
21249790

[20] Hameed B, Naik N, Teoh J, et al. Will “hybrid” meetings 
replace face-to-face meetings post COVID-19 Era? 
Perceptions and views from the urological community. 
Urology. 156:1. 2021 February.

JOURNAL OF EUROPEAN CME (JECME) 5

https://doi.org/10.7759/cureus.7492
http://medrxiv.org/lookup/doi/10.1101/2021.01.19.21249790
http://medrxiv.org/lookup/doi/10.1101/2021.01.19.21249790
http://medrxiv.org/lookup/doi/10.1101/2021.01.19.21249790

	Abstract
	Introduction
	The Project
	Key Finding #1: Relevance Is Key
	Key Finding #2: Social Interaction Is Possible and Important for Learners in the Digital Environment
	Key Finding #3: New Skills are Required for Faculty in the Digital Environment
	Key Finding #4: Hybrid Approaches as the Preferred Model of the Future
	Conclusion
	Acknowledgments
	Disclosure Statement
	Funding
	References

